Serial No. 10/522,068 
March 9, 2009 
Page 2 

CURRENT LISTING OF CLAIMS : 

1 . (Currently amended) A structure for absorbing energy of an explosion or collision, 
comprising: 

a first array of a plurality of cellular housing structures bonded together; and 
a plurality of geometric cellular core structures each disposed within a cellular 
housing structure. 

2. (Currently amended) The structure of claim 1 , further comprising: 

a second array of a plurality of cellular housing structures bonded together; and 
a plurality of geometric cellular core structures each disposed within a cellular 

housing structure of said second array, wherein said first array is bonded to said second 

array. 

3. (Previously presented) The structure of claim 1 or 2, further comprising: 
a first panel disposed on one of said arrays of cellular housing structures. 

4. (Previously presented) The structure of claim 3, further comprising: 

a second panel disposed on one of said arrays of cellular housing structures distal 
from said first panel. 

5. (Previously presented) The structure of claim 4, wherein at least a plurality of said 
cellular housing structures of said first and second arrays have a rectangular shape. 

6. (Previously presented) The structure of claim 5, wherein at least a plurality of said 
cellular core structures disposed within a cellular housing structure of either said first or 
second array have a shape of at least one of tripod truss, quad pod truss, tetrahedral, 
cube, hexagon, pyramidal, kagome, cluster of solid or hollow spheres, or combinations 
thereof. 

7. (Cancelled) 
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8. (Cancelled) 

9. (Cancelled) 

10. (Previously presented) The structure of claim 4, wherein at least a plurality of 
said cellular housing structures of said first and second arrays have triangular shape. 

1 1 . (Previously presented) The structure of claim 10, wherein at least a plurality of 
said cellular core structures disposed within a cellular housing structure of either said 
first or second array have a shape of at least one of pyramidal, quad pod, tripod, cluster 
of solid or hollow spheres, cube, hexagon, tetrahedral, pyramidal, or kagome, or 
combinations thereof. 

12. (Cancelled) 

13. (Cancelled) 

14. (Currently amended) The structure of claim 10, wherein at least a plurality of said 
cellular core structures disposed within a cellular housing structure of either said first or 
second array comprise at least one of a) random aggregate of hollow or solid powder 
particles (with or without interparticle bonding); b) stochast i c foam; c) porous or so li d 
mat e r i a l s; d) periodic cellular structures; e) solid powder aggregates; f) lightweight, 
highly compliant materials such as elastomers; g) low density polymers, metal, ceramic 
or polymer foams; or h) polymer cast into the cellular housing (or cellular core itself), or 
combinations thereof. 

15. (Previously presented) The structure of claim 4, wherein at least a plurality of 
said cellular housing structures of said first and second arrays have a tubular shape. 

16. (Previously presented) The structure of claim 15, wherein at least a plurality of 
said cellular core structures disposed within a cellular housing structure of either said 
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first or second array comprise cluster of solid or hollow spheres, pyramidal, quad pod, 
tripod, cube, hexagon, tetrahedral, pyramidal, or kagome, or combination thereof. 

17. (Previously presented) The structure of claim 15, wherein at least a plurality of 
said cellular core structures disposed within a cellular housing structure of either said 
first or second array comprise open and/or closed cell foams or other porous materials. 

18. (Previously presented) The structure of claim 15, wherein at least a plurality of 
said cellular core structures disposed within a cellular housing structure of either said 
first or second array comprise granular powders or other porous materials. 

19. (Currently amended) The structure of claim 15, wherein at least a plurality of said 
cellular core structures disposed within a cellular housing structure of either said first or 
second array comprise at least one of a) random aggregate of hollow or solid powder 
particles (with or without interparticle bonding); b) stochast i c foam; c) porous or so li d 
mat e r i a l s; d) periodic cellular structures; e) solid powder aggregates; f) lightweight, 
highly compliant materials such as elastomers; g) low density polymers, metal, ceramic 
or polymer foams; or h) polymer cast into the cellular housing (or cellular core itself), or 
combinations thereof. 

20. (Previously presented) The structure of claim 4, wherein at least a plurality of 
said cellular housing structures of said first and second arrays have a hexagonal shape. 

21 . (Currently amended) The structure of claim 20, wherein at least a plurality of said 
cellular core structures of said first and second arrays have a shape of at least one of 
tripod truss, quad pod truss, tetrahedral, cube, hexagon, pyramidal, kagome, cub e , 
h e xagon, cluster of solid or hollow spheres, or combinations thereof. 



22. (Cancelled) 
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23. (Previously presented) The structure of claim 20, wherein at least a plurality of 
said cellular core structures of said first and second arrays comprise granular powders 
or other porous materials. 

24. (Currently amended) The structure of claim 20, wherein at least a plurality of said 
cellular core structures of said first and second arrays comprise at least one of a) 
random aggregate of hollow or solid powder particles (with or without interparticle 
bonding); b) stochast i c foam; c) porous or so li d mater i a l s; d) periodic cellular structures; 
e) solid powder aggregates; f) lightweight, highly compliant materials such as 
elastomers; g) low density polymers, metal, ceramic or polymer foams; or h) polymer 
cast into the cellular housing (or cellular core itself), or combinations thereof. 

25. (Original) The structure of claim 4, wherein said second panel is bonded to at 
least one of said arrays, wherein said bond is at least one of brazing bonded, other 
transient liquid phase bonded, UV welding bonded, adhesives, resistance welding, laser 
welding bonded, or diffusion welding bonded. 

26. (Original) The structure of claim 4, wherein said structure partially comprises a 
double ship hull. 

27. (Original) The structure of claim 4, wherein said structure comprises a double 
ship hull. 

28. (Currently amended) The structure of claim 4, wherein said structure comprises 
at least one of: 

an architectural structure (for e xample: p ill ars, wa ll s, sh iel d i ng, foundat i ons or f l oors 
for ta ll bu il d i ngs or p ill ars, wa ll sh iel d i ng floors, for r e gu l ar bu il d i ngs and hous e s) , 

a civil engineering field structure (for e xamp le ; road fac ili t ie s such as no i s e r e s i stant 
wa ll s and crash barr ie rs, road pav i ng mat e r i a l s, p e rman e nt and portab le a i rcraft l and i ng 
runways, p i p e s, s e gm e nt mat e r i a l s for tunn el s, s e gm e nt mat e r i a l s for und e rwat e r 
tunn el s, tub e structura l mat e r i a l s, ma i n b e ams of bridg e s, br i dg e f l oors, g i rd e rs, cross 
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b e ams of br i dg e s, g i rd e r wa ll s, p ie rs, bridg e substructur e s, tow e rs, d i k e s and dams, 
gu i d e ways, ra il roads, oc e an structur e s such as br e akwat e rs and wharf prot e ct i on for 
harbor fac ili t ie s, f l oat i ng p ie rs/o il e xcavat i on or product i on p l atforms, a i rport structur e s 
such as runways) , 

a machine structure (fram e structur e s for carry i ng syst e m, carry i ng pa lle ts, fram e 
structur e for robots, e tc.) , 

an automobile structure (th e body, fram e , doors, chass i s, roof and f l oor, s i d e b e ams, 
bumpers, etc.) , 

a ship structure (ma i n fram e of th e ship, body, d e ck, part i t i on wa ll , wa ll , e tc.) , 

a freight car structure (body, fram e , f l oor, wa ll , e tc.) , 

aircraft structure (w i ng, ma i n fram e , body, floor, e tc.) , 

spacecraft structure (body, fram e , f l oor, wa l l, e tc.) , 

space station structure (th e ma i n body, floor, wa ll , e tc.) , and 

submarine structure (th e body, fram e , e tc.) . 

29. (Original) The structure of claim 3, wherein said first panel is bonded to at least 
one of said arrays, wherein said bond is at least one of brazing bonded, other transient 
liquid phase bonded, UV welding bonded, adhesives, resistance welding, laser welding 
bonded, or diffusion welding bonded. 

30. (Original) The structure of claim 3, wherein said structure partially comprises a 
ship hull. 

31 . (Original) The structure of claim 3, wherein said structure comprises a ship hull. 

32. (Currently amended) The structure of claim 3, wherein said structure comprises 
at least one of: 

an architectural structure (for e xamp le : p ill ars, wa ll s, sh iel d i ng, foundat i ons or f l oors 
for ta ll bu il d i ngs or p ill ars, wa ll sh iel d i ng f l oors, for r e gu l ar bu il d i ngs and hous e s) , 

a civil engineering field structure (for e xamp le ; road fac ili t ie s such as no i s e r e s i stant 
wa ll s and crash barr ie rs, road pav i ng mat e r i a l s, p e rman e nt and portab le a i rcraft l and i ng 
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runways, p i p e s, s e gm e nt mat e r i a l s for tunn el s, s e gm e nt mat e r i a l s for und e rwat e r 
tunn el s, tub e structura l mat e r i a l s, ma i n b e ams of br i dg e s, br i dg e f l oors, g i rd e rs, cross 
b e ams of br i dg e s, g i rd e r wa ll s, p ie rs, br i dg e substructur e s, tow e rs, d i k e s and dams, 
gu i d e ways, ra il roads, oc e an structur e s such as br e akwat e rs and wharf prot e ct i on for 
harbor fac ili t ie s, f l oat i ng p ie rs/o il e xcavat i on or product i on p l atforms, a i rport structur e s 
such as runways) , 

a machine structure (fram e structur e s for carry i ng syst e m, carry i ng pa lle ts, fram e 
structure for robots, etc.) , 

an automobile structure (th e body, fram e , doors, chass i s, roof and f l oor, s i de b e ams, 
bump e rs, e tc.) , 

a ship structure (ma i n fram e of th e ship, body, d e ck, part i t i on wa ll , wa ll , e tc.) , 

a freight car structure (body, fram e , floor, wa ll , e tc.) , 

aircraft structure (w i ng, ma i n fram e , body, f l oor, e tc.) , 

spacecraft structure (body, fram e , floor, wa ll , e tc.) , 

space station structure (th e ma i n body, f l oor, wa ll , e tc.) , and 

submarine structure (th e body, fram e , e tc.) . 

33. (Original) The structure of claim 2, wherein a plurality of said arrays are bonded 
to one another, wherein said bond is at least one of brazing bonded, other transient 
liquid phase bonded, UV welding bonded, adhesives, resistance welding, laser welding 
bonded, or diffusion welding bonded. 

34. (Previously presented) The structure of claim 1 or 2, wherein at least some of 
said cellular housing structures of said first and second arrays and at least some of said 
cellular core structures of said first and second arrays are made from a material 
selected from the group consisting of polymers, metals, alloys, ceramics, stainless 
steels, aluminum alloys, and titanium alloys. 

35. (Previously presented) The structure of claim 1 or 2, wherein at least some of 
said cellular housing structures of said first and second arrays and at least some of said 
cellular core structures of said first and second arrays are made from composites 
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formed of one or more of a material selected from the group consisting of polymers, 
metals, alloys, ceramics, stainless steels, aluminum alloys and titanium alloys. 



36. (Cancelled) 

37. (Cancelled) 

38. (Cancelled) 



39. (Cancelled) 



